Purpose: Traumatic injuries to the pancreas are rare and only represent 4% of all abdominal injuries after trauma. These injuries are associated with a signifi cant increase in morbidity and mortality. Their early diagnosis is essential, since lack of treatment results in serious complications that endanger the patient's life. We present three cases of pancreatic trauma with delayed diagnosis, established only after serious complications, and a revision of the current diagnosis and management of pancreatic trauma.
INTRODUCTION
Pancreatic injuries are rarely isolated, since they are frequently associated with other intra-abdominal injuries. Inspite of their rarity, these injuries may result in a considerable increase in morbidity and mortality. 1 Clinical symptoms and diagnostic tests are not specifi c. Multiple treatment options exist, although the integrity of the main pancreatic duct is the most important determinant. Undiagnosed duct injuries are responsible for secondary infections, fi stulas, fl uid collections and, as a consequence, long hospital stays. 2, 3 With the increase in conservative management of blunt trauma, it is very important to achieve precise diagnosis of pancreatic injuries. Even apparently banal blunt trauma is capable of producing severe pancreatic injuries and, in this case, diagnosis may be diffi cult, even more so if there is no suspicion of such injuries. 4, 5 We report three cases of pancreatic trauma diagnosed months after it happened, following the development of complications and a revision of current treatment of pancreatic trauma.
MATERIALS AND METHODS

Case 1
A 49-year-old woman presented with abdominal pain and vomiting. Her history is remarkable because she had fallen down the stairs of her home. After the fall, she was examined by her general practitioner, who diagnosed three fractured ribs and sent her home with symptomatic treatment. The patient was back 24 hours later with vomiting and abdominal pain. The general practitioner diagnosed gastroenteritis and sent her home. Five days later, the patient was presented to the hospital emergency room, where abdominal computed tomographic (CT) scan was performed (Fig. 1) . It revealed diffuse augmentation of the pancreatic gland with a small focal area of necrosis in the neck (severe acute pancreatitis, grade E Balthazar), with intense peripancreatic infl ammatory changes and the formation of small fl uid collections in the right and left perirenal fascia. Test results showed a slight elevation in blood amylase level, leukocytosis and left shift. The patient was admitted to internal medicine and diagnosed with idiopathic acute pancreatitis. The patient evolved slowly during her hospital stay and was discharged at 39 days with hospital-at-home care. Four days later, she was readmitted with generalized abdominal pain and septic shock. Abdominal magnetic resonance imaging (MRI) (Fig. 2 ) revealed retrogastric and peripancreatic fluid collections, one of them with heterogeneous content. The pancreatic duct was enlarged at the level of the head and tail. During her hospital stay, the patient was assessed for the fi rst time by the Department of Surgery which, because of her septic shock, indicated a laparotomy to remove the fl uid collections and place drainage. During the post-op and, because an injury to the Wirsung duct was suspected, a wirsungraphy was carried out with the intention of placing stent, if the injury was confi rmed. The procedure confi rmed ductal damage, but the small caliber of the duct prevented the installation of the stent. This is why, 4 months after the initial trauma, surgery was carried out: The patient presented with a high-output pancreatic fi stula that drained through the surgical drains that were still present. Surgery revealed a transition area of pancreatic caliber (Fig. 3) . Distal pancreatectomy without spleen preservation was performed due to the extensive infl ammatory reaction. After this, the patient progressed satisfactorily and was released uneventfully 8 days after surgery.
Case 2
A 29-year-old woman presented with abdominal pain in the left upper quadrant. Her history was unremarkable, except for a vaginal birth 6 months earlier that appeared to have been diffi cult, requiring abdominal pressure by the gynecologist (Kristeller maneuver) that the patient linked to the start of the pain. For this reason, she had consulted with her general practitioner, who had prescribed analgesia. 
PAJT
She reported that she had come to the emergency room because the baseline pain had increased suddenly a few hours earlier. Physical exploration showed a mass in the left upper quadrant of the abdomen and generalized abdominal pain. An emergency abdominal ultrasound was performed, followed by abdominal CT (Fig. 4 ) that revealed a heterogeneous cystic lesion 15 × 14 × 11 cm in size, located between the stomach, spleen and kidney. The pancreatic body and tail were not identifi able. The mass was described as a pancreatic pseudocyst containing blood in the context of acute intracystic hemorrhage.
Emergency surgery was performed because of the evidence of bleeding and the impossibility of emergency embolization. The pancreatic parenchyma and the Wirsung duct were found to be disrupted, so a distal pancreatectomy with spleen preservation and cholecystectomy was performed. The postoperative course was uneventful and the patient was released from the hospital on the 6th postoperative day.
Case 3
A 30-year-old woman presented with abdominal pain in the left upper quadrant. Her history was remarkable in that she had fallen off her bicycle 2 months earlier. She had consulted her general practitioner after the fall because of continuous pain in her left upper quadrant of the abdomen that irradiated to the back. It was treated with analgesia and diagnosed as muscular pain. During 2 months, the patient presented loss of appetite and unquantifi ed weight loss. She decided to present to the emergency room after she suffered a sudden worsening of the pain 48 hours earlier. Her test results on admittance were not specifi c except for moderate leukocytosis with left shift and severe anemia. Amylase levels were normal. Emergency abdominal ultrasound followed by CT (Figs 5A to C) was carried out because the patient was hemodynamically stable. They revealed a large pancreatic pseudocyst containing blood. Injury to the pancreatic duct was suspected and an emergency magnetic resonance cholangiopancreatography (MRCP) was performed (see Figs 5A to C), which confi rmed duct disruption. 
JAYPEE
Emergency surgery followed and distal pancreatectomy without spleen preservation was performed. The patient progressed satisfactorily and was released uneventfully from hospital at the 7th postoperative day.
DISCUSSION
Traumatic injuries of the pancreas are rare and only represent 4% of all abdominal. [6] [7] [8] [9] Because the pancreas is near multiple other structures, isolated injuries are rare. These injuries are associated with signifi cant morbidity and mortality and, as a consequence, early diagnosis is essential for adequate management but, as can be seen in the cases, we have presented, it is important to suspect the diagnosis to be able to establish it. Although deaths directly related solely to pancreatic injuries are rare, they can occur in up to 3% of initial survivors. 4, 5 Nevertheless, morbidity associated with pancreatic injuries is much more frequent, of up to 48%.
DIAGNOSIS
The American Association for the Surgery of Trauma (AAST) published its Organ Injury Scale in 1990 to standardize the diagnosis and treatment of pancreatic injuries. Early diagnosis can be diffi cult. Initial amylase levels are neither sensitive nor specifi c and may be normal in up to 35% of patients. 10 However, if levels are abnormal, another test, such as abdominal contrast-enhanced CT, MRCP (they can be performed on hemodynamically stable patients) or endoscopic retrograde cholangiopancreatography (ERCP) for doubtful cases or for therapeutic stent implantation should be performed.
Exploratory Laparotomy
Laparotomy is usually required when there is important intraperitonial bleeding or signs of peritonism. Median laparotomy for trauma is performed and hemorrhage control and limiting contamination become the priority. Some signs of pancreatic injury during laparotomy are the presence of liquid collections in the lesser sac, presence of bile, hematoma or necrosis on the pancreas or in the retroperitoneal space.
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The integrity of the pancreatic duct should be determined. The simplest way of determining the integrity of the duct is to perform an intraoperatory cholangiography through the cystic duct or an intraoperatory pancreatography with cannulation of the ampulla, through the pancreatic tail and the duct or by performing intraoperatory ERCP. 12 However, they all require time and, in most cases, they are not available in hospitals for emergency procedures. Besides, performing a duodenotomy can cause later leakage at that level and cannulation of the duct tail could prove impossible because of size. This is why, if the patient is unstable, the best option is to install drainage and, when conditions allow it, to perform ERCP or other imaging tests.
TREATMENT Nonoperative Treatment
Treatment requires knowing if the main pancreatic duct is injured. There are patients who, after blunt abdominal trauma, present with either a peripancreatic hematoma diagnosed via CT or post-traumatic pancreatitis. Nonoperative treatment is indicated for these patients, although it is important in these cases to ensure that the pancreatic duct is not compromised through either MRI or ERCP. The latter allows the placing of a stent in case that there is evidence of injury. In situations like these, where conservative treatment is called for, a progressive elevation in amylase levels or changes in the patient's physical condition would call either for new imaging tests or for exploratory laparotomy.
Operative Treatment
Operative treatment is indicated for patients with penetrating or blunt abdominal trauma that show signs of peritoneal irritation, sustained low blood pressure or evidence of uncontrollable bleeding, have undergone positive focused assessment with sonography for trauma (FAST) performed by a surgeon, and show evidence of disruption of the pancreatic duct, if it was possible to perform an initial CT. Once bleeding and contamination are under control and the pancreatic injury has been confi rmed, it will be necessary to know, if the main pancreatic duct has been disrupted and the site of injury, if a concurrent duodenal injury exists, besides the hemodynamic condition of the patient (Table 1) .
Isolated Injuries to the Pancreas without Duct Injury
They are the most common injuries and should be treated with hemostasis and drainage.
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Isolated Injuries to the Pancreas with Duct Injury
Injuries to the pancreatic neck, body or tail with major lacerations affecting the duct should be treated with distal pancreatectomy with or without splenectomy. If resection is delayed (in a damage control situation) or is performed with post-traumatic pancreatitis, fi brosis and infl ammation may hamper spleen preservation, as in the cases we have presented.
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Injuries of the pancreatic head are more complicated. The easiest option, if the duodenum or the pancreatic head are not devitalized and, if the ampulla is intact, is external drainage.
PAJT
Endoscopically placed stents are another option. Their use is indicated in hemodynamically stable patients with isolated injuries to the proximal duct. 13 
Combined Pancreatoduodenal Injuries
If the duodenal injury is small, it may be repaired and drainage left in the area. But if the injury is large, it seems safer to, additionally, perform duodenal decompression to keep the suture line intact. The most used method is pyloric exclusion.
14 Pancreatoduodenectomy should be reserved for extensive injuries that affect the duodenum and the pancreatic head. In this sense, it should be performed as a two-step process.
COMPLICATIONS
Between 20 and 40% of patients treated operatively for pancreatic trauma will suffer from complications. Multiple factors can contribute to the appearance of complications after pancreatic trauma, but the most important factor should not be forgotten: lack of diagnosis and appropriate management, as in the cases we have presented.
The most frequent complication is pancreatic fi stula, occurring in up to 38% of cases. [16] [17] [18] [19] [20] Most fi stulas resolve spontaneously with external drainage and nutritional support. However, fi stulas secondary to disruptions of the main duct may be treated satisfactorily by endoscopic stenting and, if this is not possible, distal pancreatectomy is recommended for fi stulas of the neck, body and tail and anastomosis with a Roux-en-Y loop in pancreatic head fi stulas. Intra-abdominal abscesses are a frequent complication appearing in up to 34% of patients. Other complications include pancreatitis (4.3-23.1%), pancreatic hemorrhage (2.8-8.5%) and sepsis (23%).
Pseudocysts appear months after the initial trauma. If the main duct is intact, percutaneous or endoscopic puncture is suffi cient. If the duct is injured, the indicated treatment is endoscopic stenting, internal surgical drainage or even distal pancreatectomy, as in the cases we have presented.
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CONCLUSION
Complications following pancreatic trauma are frequent. Many factors can contribute to their appearance, including not only management but also proper diagnosis of the pancreatic injury at an early moment so that the most adequate treatment may be chosen depending on the type of injury. And to be able to reach a diagnosis, the most important factor is suspicion. 
